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The Design of Combination Fixtures.’ 








By CLARENCE A. PETERSON. 

In dealing with lighting installations, it is important that the fix- 
tures be designed with reference to their appearance as well as to 
their utility. For commercial installations the main object is to fur- 
nish a certain intensity of light (seeing value) on the working plane. 
If the installation gives a high illuminating efficiency and good 
optical effects, the system is called successful, whether or not the fix- 
tures possess beauty or artistic merit. 

The extent to which the comfort of the eyes deserves consideration 
should depend very largely upon how the eyes are used. Kooms 
used for clerical work, or labor demanding close attention, require 
different treatment than lobbies, concourses or similar places used 
principally for passage, and in which the eye is seldom subjected to 





the strain of close application. In all cases, however, the glare from 
exposed or over-brilliant light sources should be avoided, because it 


| has neither artistic merit nor economic value. 


In buildings of a monumental character, esthetic considerations 
are naturally foremost, and regarding these, it is not possible to give 
hard and fast rules. Special attention must be given to the fixture 
design as well as to the method of directing the light, in order to 
bring out the effects intended by the architect. Fixtures for this 
class of work must give good illuminating results, and also be of pro- 
portion and style to harmonize with the decorations, and appear an 
integral part of the architectural treatment, 

A fixture for a room in French Renaissance, for instance, demands 
quite different detail from one for Gothic finish, (Figs. land 2.) Fix- 
tures for Colonial finish, on the other hand, may have similar orna- 
mentation to the classic style, but is différentiated thelatter by 
its more delicate proportions and detail. (ae 

The relative size of the fixture parts must be determined bytthe size 
of the room and by the number in the room and thé distatice Between 
them. A room 20 feet square will require a fixture of comparatively 
large proportions if only one is used, while if four are used thie-pro- 
portions will be greatly reduced, the arms made shorter and. the 
lights mounted nearer the ceiling. For commercial lighting, the 
choice in the number of fixtures is governed generally by the number 
of occupants in the room and the use to which the room is put. 

In the common systems for direct lighting, in which the lampsure 
suspended from ceiling fixtures, the distribution obtained from ex- 
tensive or intensive types of satin finish, prismatic, or medium den- 
sity opal reflectors, will illuminate walls and ceilings to a sufficient 
degree, and the direction of the light and the arrangement of light 
and shade will usually be satisfactory under those circumstances. 
Reflectors giving a very small amount of light in the upper hemis- 
phere are generally not desirable. Ball globes are quite satisfactory, 
although somewhat inefficient in illumination of the lower hemis- 
phere. 

The different forms of indirect and semi indirect lighting afford 
excellent methods for showing detail and general effect of interior 
decorations. Discretion must be exercised, however, in using either 
of these systems. The light source must be located properly with re- 
spect to the reflector, in order to light the ceiling uniformly. And 
the fixtures must be readily accessible for cleaning, since dust accu- 
mulates rapidly and affects the. efficiency a great deal mere than for 
direct lighting. Foy this reason they should not be used for high 
ceilings unless provision is made to lower the fixtures for cleaning. 

The mounting height of the lamps and the location of the outlets, 
are governed by the size of the room, the ceiling height and architec- 
tural treatment. In the first place, the outlets must be so located 
that it is possible to provide fixtures which will directthe light in a 
proper manner to bring out the architectural features. For instance, 
with a pannelled or vaulted ceiling, if a fixture is not placed in each 
bay, care must be exercised to avoid an unevenly lighted ceiling. 
Each case requires special consideration in this respect. 

A light of high intrinsic brilliancy, while more spectacular, is gen- 
erally not desirable. The eye invariably fixes upon the brightest 
spot and this detracts from the general effect. 

The choice of illuminants is governed by reliability, economy of 
operation and convenience in control. 

Reliability of service is of the utmost importance, but rarely re- 
ceives consideration unti] a supposedly dependable service is put out 
of commission by an unforseen contingency. The combination fix- 


3. 
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tures, therefore, may be regarded as an insurance against interup- 
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Rig. 1.-—Gothic Combination 
Fixture. 


























f Fig, 2.—French Combination 
Fixture. 















REMALSTOR ._ 


Fig. 6.—Sectional View of a Gas 
Burner. 








Wiz. 3.—Fixture Suitable for a Classic 


Interior. 








Fig. %.—Comparison of Light Ab-orbed 
_ by the Common and a Newly Designed 
rner Zone of angle A is about. four 
times that Included 
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Fig. 7.—Sectional View of a Small Self- 
Lighting 


Gas.Burner, 




















Fig. 9.—A Fixture Designed Along 


Fig. 10.—Adaptability ofa Gas Burner 
Plain Lines. 


to an Ornamental Fixture, 











Fig- 11.—A Fixture with Alternate Fig. 12.—A Fixture havirg a Gas Burner 
Gas and Electric Units. in the Center of four Electric Units. 




















Fig. 13.—A Fixture Adopted to Gas Fig. 14. A Combination Gas and Electric 
and Electric Units. Sem-Indirect Fixture. 
tion and are amply justified upon these grounds alone. The installa- 
tion of parallel systems, with combination fixtures, insures reliabil- 
ity of service, permits taking advantage of probable future reductions 
in the ¢ost of either illuminant, and should always be installed where 
economy of operation and reliability of service are important. 
While the performance of both gas and electric lamps is seriously 
affected by variable conditions of energy supply, the bearing of this 
matter upon the selection of illuminants is quite different. Electric 
lamps, though suffering a reduction in light output from decreases in 
voltage, are not permanently impaired, nor are the means of control 
interfered with. Gas mantles, on the other hand, when furnished 
with gas of varying specific gravity or at irregular pressure, are apt 
to accumulate carbon, which can only be burned off by readjustment 
of the lamps. Furthermore, the pilot system of ignition, by which 
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Figs. 15 and 16.—Fixtures Suitable for Gas and Electric Light Units. 


remote control is made possible, requires a gas supply varying but 
slightly in pressure and quality. 

The actual operating economies of gas and electric lamps depend 
very largely upon the quality of service as well as upon the cost of 
the illuminants. While fluctuations of electric voltage produce much 
more serious effects than fluctuating gas pressure (as to efficiency of 
light production) electric voltages are much more closely regulated 
and good service conditions are much more prevalent than with 
gas. Both gas and electric companies, however, are lately paying 
more attention to supply service; but the electric companies have 
shown a greater willingness to appropriate money for the impreve- 
ment of their service in this particular than have the gas companies. 
although the latter are able to accomplish it by inexpensive governors 
regulating the pressure within narrow limits. Where uniform pres- 
sure cannot be maintained, governors should be furnished as a part of 
the service. 

The maintenance of glassware in good condition deserves much 
more attention than it usually receives. Accumulations of dirt on 
gas and electric glassware seriously affect their light giving qualities 
and cleaning should be done at regular iutervals. It is a curious fact 
that windows are regularly cleaned to let the light in, but the lamps 
will not be cleaned to let the light out. 

Gas lamps properly adjusted, furnished with clean gas at uniform 
pressure and quality, and fitted with good mantles, will require very 
little attention, and it has been the writer’s experience that, under 
good conditions of service supply, there is little to choose between 
the maintenance labor required for either illuminant. 

While a light source is always attractive, there is no natural desire 
to see the mechanism by which it is produced. Therefore fixtures 
having artistic merit must conceal the operating mechanism of the 
lamps. To accomplish this on combination fixtures, a new type of 
gas burner has been developed (Fig. 6). The body consists of a one 
piece casing of same size and design as the electric socket covers used, 
with openings near the top for the products of combustion. Thecas- 
ing incloses the air chamber containing a mixing tube, gas regulating 
valve, and mantle. Reflectors are provided of the same height and 
substantially the same shape as those used for electric lamps. 

Cold air enters at the openings shown and is heated before passing 
into the mixing tube. This arrangement with the unobstructed path 
provided for the products of combustion insures goud draught and 
perfect combustion. Since the air chamber is entirely inclosed and 
the intake openings below the vents, the intake air is free from con- 
tamination by the vent gases. 

This burner will give about the same candle power as a 60-watt 
lamp, and it can be used with a 25 or 40-watt lamp without affecting 
the symmetry of the fixture. It is well suited for brackets, or pen- 
dants where a by-pass is not desired. 

A modification of this burner (Fig. 7), has the by-pass cock, pilot 
tube and gas regulating valve concealed within the burner body or 
casing and all adjusting parts accessible. This design gives a self- 
lighting burner of practically the same size and shape as the usual 
form of casing inclosing an electric socket, and which takes a re- 
flector or globe harmonizing with the electric glassware on units of 
about the same candle-power. Like the 60 and 100-watt lamps it 
takes a reflector having a 2j-inch fitter. On account of its small 
holder and low mantle position, this burner intercepts a very small 
zone of light; whereas a great many inverted lamps have the 





mantles so high and the holder so large that a great deal of the light 
flux of the upper hemisphere is absorbed ; see Fig. 8. 

There is no air regulator with these burners. The majerity of users 
of mantle burners know very little about adjusting them. Two ad- 
justing members (air supply and the gas supply) are rather confus- 
ing and frequently the air supply is cut off when it should be opened. 
With the air opening fixed and only one adjusting button it becomes 


_|a simple matter for even the inexperienced to adjust the gas supply 


to give maximum light. 

A few illustrations are shown of this burner mounted on combina- 
tion fixtures. Fig. 9 shows a rather plain fixture illustrating how 
well the gas unit harmonizes both in size and in outline with the 
general design. 

Fig. 10 indicates the adaptability of the burner to a fixture of more 


_|elaborate style. It indicates how readily the treatment can be varied 


to suit architectural conditions or individual tastes. 

Figs. 11 and 12 are designs of the cluster type. These fixtures, as 
well as the others shown, have the same light giving capacity with 
either illuminant 

The semi-indirect fixture, Fig. 14, has an electric opal bowl and 
three upright mantle burners with internal pilot tips. The gas re- 
flectors used are of a tommercial type and harmonize quite well with 
the electric dish. The pilot flame, being in the center of the mantle, 
is protected from air currents and is very reliable in operation. The 
burners consume about 1} cubic feet of gas per hour each and give a 
light equivalent to that of about 175 watts of electric energy. 

It is obvious that the use of well designed fixtures affording dual 
service has its advantages over either service separately. While 
electric service during the summer is desirable, both for fan service 
and intermittent lighting for short periods, gas service for the winter 
months when good lighting is needed for longer hours, is more. de- 
sirable. 

Figs. 15 and 16 are given as types of fixtures which lend themselves 
very readily to the use of combination units, without affecting their 
artistic elements. 








[OFFICIAL REPORT.—CONTINUED FROM PAGE 230.]| 


FORTY-FOURTH MEETING, NEW. ENGLAND ASSO- 
CIATION OF GAS ENGINEERS. 
calivadinenneie 
First Day—AFTERNOON SEssion. 

The Association reassembled at 2:30 P.M., and President Hintze in- 
troduced Professor Woodbridge, who gave an illustrated talk on 
some of the principles of flame structure, and, by means of tables and 
charts, showed how the amount of heat necessary to move a given 
volume of air for ventilation can be calculated. 


Discussion. 


The President—We have listened to a very instructive address, and 
the members will have an opportunity to now ask the Professor any 
questions they desire. F 

The Secretary—I have a letter in connection with this which if it 
is your pleasure I might read. It is headed ‘‘ The Ventilation of the 
Jamaica' Office Building, Brooklyn, N. Y.,’’ is addressed to the Sec- 
retary, and is as follows: 


‘* Your communication of February 5th, addressed to Mr. J. H. 
Jourdan, relative to ventilation of gas lighted and heated rooms, has 
been referred to me. We thank you for your kind invitation to 
attend the meeting of your Association, but find that it will be im- 
possible for us to do so. 

‘* Prof. Woodbridge designed the ventilating system for our newly 
completed Jamaica office building, a picture of which I am enclos- 
ing. This building is about 60 feet by 50 feet, inside measurement, 
and 55 feet 3 inches high, from basement floor to third floor ceiling. 

** It is entirely lighted by gas, and the ventilating system was in- 
stalled, running from all of the ceiling lights in the basement, and 
on the first and second floors. The third floor was purposely left un- 
ventilated, as we wished to make comparisons to determine the effici- 
ency of the ventilating system ; and, if found desirable, it would be 
very easy to install the ventilating system on the third floor at a 
future date, the construction of the building readily permitting it. 

‘* Horizontal sheet metal ducts run from the lights to main ducts 
running along the wall at the junction of the wall and the ceiling, 
which main duets then open into vertical ducts, or chimneys, rising 
above the roof. The horizontal collecting ducts are concealed by the 





1. The Jamaica Gas Light Company is a subsidiary of the Broohlyn Union Gas 
Company.— Eps, 
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hanging ceiling, and the main ducts are concealed by a large cornice. 
The ducts vary in size, the collecting ducts generally running from 
20 to 40 square inches, the main ducts in some cases being 112 square 
inches, while the vertical ducts range from 100 to 300 square inches. 
We have no definite data regarding the operation of this ventilation 
system ; but it does ventilate, and seems to work satisfactorily. Men 
located in this building state that the air is at all times fresh and 
good. We waited some time after this building was put into com- 
mission for the force to settle down before we investigated the work- 
ings of the ventilating system. A short time ago a committee was 
appeinted to look into the matter and determine what results we were 
getting. We expect to go into the matter exhaustively, making a 
complete investigation of the whole question. This investigation, of 
course, will extend over a considerable period. I trust that the 
above information will be of some value to you, and, if I can be of 
any further service, kindly advise me.—J. H. Jourpay, Engineer.” 


The photograph is a photograph of the exterior of the building, so 
it does not really show the points brought out. 

The President—Would any members like to ask the Professor any 
questions in regard to this? 

On motion of Mr. Morrison, the Association passed a vote of thanks 
to Professor Woodbridge for thé leeture. 

The President—It gives me pleasure to extend to you the thanks of 
the Association. Are the Committees on Resolutions as to the deaths 
of Mr. Jobn A. Coffin and Mr. Charles F. Prichard ready to report? 

Mr. Barnes—On behalf of the committee appointed to prepare a 
memorial to Mr. Charles F. Prichard, I desire to state that, contrary 
to the usual practice of coniimittees, the Chairman has not done all 
the work. He has prepared the memorial, but bas asked me to read 
it, so Eshine by a reflected liglit. I trust that the credit due for the 
preparation of the memorial will not lack in lustre by my attempt to 
read it. 

Memoriat ON TUK DeatH or Cuar_es F. Pricnarn. 

It is not unusual at these meetings to miss the face of a friend and 

we are accustomed to hearing that death has come during the year 
past. Yet, although we say we are accustomed to such partings, 
there are some deaths which bring to the survivors a peculiar sense 
of loss, not only to ihe moré familiar friends, but also to the whole, 
wide, circle of an Association liké Ours, whose interests and ambitions 
are allied to those of the member who is gone. 
* Such @ death was that of Mr: Charles Florence Prichard, at his 
home in Lynn, of angina pectoris, January 21, whose going removed 
from this region most intimately connected with his activity an alert 
mind, a valued counsellor, a gefiial comrade and an experienced 
authority. 

Born in Marblehead, June 10, 1856, 57 years ago, his boyhood was 
spent in that picturesque and interesting spot, then a quiet village, 
visited only occasionally by tourists. His reminiscences of Marble- 
head and ‘“‘The Neck,’’ which was then mostly pasture land, were 
numerous and entertaining, and. he appreciated the good fortune 
which led him to spend the last 31 years of his life near the scenes 
of his early recollections. 

He was graduated from the Institute of Technology, in 1876, when 
20 years old, and seems to have made up his mind almost immedi- 
ately to enter the gas business. He went to Worcester, soon after 
graduation, in the employ of the Worcester Gas Company. Ina 
short time he went to Pontiac, Mich., thence to Dedham, Mass. While 
he was at Dedham he was appointed Superintendent of the Lynn Gas 
and Electric Company, and entered upon his work there in 1883, be- 
coming also Vice-President in 1909. 

Under his management it has become the largest lighting company 
in this State; with the two exceptions of the Boston Consolidated Gas 
Company and the Edison Electric Illuminating Company, of Boston. 
Everything now in Lynn in gas and electric plants is a testimony of 
his knowledge and efficiency. His standing in our profession was 
made evident by the reputation which he acquired, by the frequency 
with which his advice was sought and by the prominent part he took 
in all the Gas Associations. He was a director in several gas light 

_companies in Massachusetts ; had been President of the New England 
Association 6f’Gas Engineers, of the Guild of Gas Managers, and of 
the American Gas Light Association, before which he read many 
papers and helped in many discussions, and became President of the 
American Gas Institute, presiding at its Detroit meeting, in 1909. 

But he was wot only the man of business. He was an excellent 
citizen ; a factor in the social life of the city where he was loved and is 
mourned ; and he was the best of companions, hospitable and gener- 


ous, with a rare combination of gentleness, common sense, decision 
and humor. 

His philosophical, patient and persevering study of problems con- 
fronting him, and his sincerity in stating his opinions won the respect 
of his business acquaintances, while his sunny greeting and his 
thoughtfulness endeared him to those who knew him well, as is made 
manifest by their sorrow at his loss, which is greater than they can 


express. SamMvugL J. FOw er, } 


ALBERT M. BARNES, ; Committee. 


On motion of Mr. Nettleton, seconded by Mr. Africa, the memorial 
was Ordered accepted, to be spread in full on the minutes, and a copy 
thereof sent to Mrs. Prichard. 

The President introduced Dr. J. F. Wing, who read the following 
paper on the 


CHEMICAL AND PHYSICAL PROPERTIES OF LUBRICANTS. 


Lubricants are used with moving machinery that the parts may be 
moved without much friction, which means loss of power, and which 
can easily increase to a limit where they cannot be moved at all, if 
the parts are well fitted. When smooth steel is at rest on cast iron, 
it requires a pull of about ,', of its weight to move it. When one is 
moving ou the other, about ¥, of its weight overcomes the friction 
and keeps it moving. We interpose a lubricant between these bodies 
because it forms a film with a friction approaching that of a liquid, 
and so greatly reduces the friction to possibly ;3, of the weight. 

It is commonly estimated that ,'; of the power to run maéhinery is 
expended in overcoming friction. Now if it is more than this, say 
vos, and can ba reduced to ,3,, saving 8 per cent., we have a field for 
the refinements of lubricants. The fuel and labor cost of steam for 
power at Everett is $40,000 a year. One percent. of this (about $450) 
pays for the lubricants. In most plants the relative cost of lubricants 
is trifling. If the lubrication is not very efficient, it would be 
economical to pay more-—twice as mu h—for material and testing, 
to save several times that amount in the cost of power. There are 
three classes of lubricants, referred to their chemical composition : 


Those derived from mineral oils; those derived from animal and 
vegetable oils: those solid one; derived from mineral sources. 


These are used sometimes separately, sometimes mixed. Any oil, 
if free from objectionable accidental impurities, may lubricate well, 
whatever the chemical composition of its base, but its value asa 
practical lubricant for various uses is not so general. 

A clean mineral oil, of the ordinary series of hydrocarbons, which 
has been heated enough to drive off the dangerous vapors, but not 
enough to crack it, is not decomposed by anything that may happen 
to it below a very high heat, and hence will not leave in a steam 
cylinder or on a bearing any non-volatile product. This, then, is 
the ideal lubricating oil in respect to its composition, especially for 
steam cylinders and where the condensed Water is returned to the 
boiler. 

Any oil not filling these requirements of homogeneity and careful 
preparation, and is not a mineral oil, may suffer degeneration when 
subjected to unfavorable and violent treatment—it may be the action 
of air at the ordinary temperature, or the action of steam in the 
cylinder ata high temperature. Most mineral oils do not conform 
to these requirements, and the whole question of lubricants isa 
search for the best available. 

The mineral oils are mixtures of many similar substances of simple 
nature, and are inactive. The organic oils are composed of definite 
complex compounds, mostly glycerine and fatty acids. They are of 
all degrees of-stability at ordinary temperatures; examples of the 
extremes are olive oil and linseed oil. The change in these is caused 
by oxidation on exposure to the air, and they are classed as non-dry- 
ing and drying oils. The first, as lard oil, olive oil and sperm oil, 
are comparatively permanent and are good lubricants. The oils 
grading into the drying oils are also used for special purposes. 

All these organic oils are susceptible to change, partly aided by 
constituents of natural origin, as you kaow by their becoming ran- 
cid. On this property is based the preparation of ‘‘ blown oils,’’ as 
when air is blown through cotton seed oil at a moderately high tem- 
perature (175° F.) to thicken it. Then it is mixed with cheaper 
mineral oil for use with heavy, machinery. 

The fatty. oils are non volatile, as are also their products of decom- 
position. The products are also inseluble.in waiter, acid in nature, 
slightly corrosive, and form a very objectionable mass. with; lime 
when returned to the boiler. A grease may be a soft natural fat, or 





oye of many mixtures of fats or oils partly changed to a soap by 
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caustic soda or limewater. Then, there are greases made of almost 
anything that is fine and smooth. Their chemical composition is not 
very significant compared to their physical properties. 

The solid lubricants are indifferent chemically, under the condi- 
tions of use, on heavy and hot bearings. They need to be fine and 
unctuous. An oil must naturally be free from dirt and grit, and this 
is the only standard regarded by most users. 

An oil which has any acidity is objectionable. Mineral oils, which 
have been refined with vitriol and washed to a ‘ no acid ”’ reaction; 
always contain sulphur compounds, which, on keeping and heating, 
become acid. When an organic oil is freshly manufactured, it may 
be free from acids, but it may appearin time. Then we have the 
gumming on the bearings, which is due to the oil acid acting on the 
metal and forming soap. 

The formation of free acid in the steam cylinders by the action of 
steam has already been mentioned. This is also attended by corro- 
sion and gumming. Mineral oil will dissolve this soap and clean the 
cylinder in time, and in a mixed oil will greatly hinder the decom- 
position. Of the two, mineral oils are better for hot rubbing sur- 
faces. 

The chemical composition of a pure oil will disclose this liability 
to decomposition, but it is not the important standard of its value for 
lubrication. A knowledge of its chemistry guides to its identifica- 
tion and the detection of impurities; for an oil dealer may make a 
mistake. 

The best of lubricants for every purpose, from watch oil to grease 
for shafting, may be manufactured from petroleum, and the chemical 
cemposition of all is nearly the same. The suitability must be 
judged by its physical propertiez. The color is of little importance in 
the case of many oils, and may be any color in the mineral oils. The 
odor should be slight, even when warm. If otherwise, something is 
wrong. The enginee#’s practice of tasting oil is sensible and helpful. 

The specific gravity is uncertain as a guide to its selection for a 
special purpose. The viscosity or rate of flow is not entirely de- 
cisive. It changes greatly with the temperature, and, when deter 
mined at the temperature at which the oil will be used, it gives no 
measure of its endurance as a lubricant. The viscosity is merely an 
indication that the oil has the consistency suited to the light or heavy 
work intended. This is the most decisive physical test we have, and 
that does not insure very much. The viscosity of all samples of the 
same fatty oil is practically constant, at the same temperature. A 
new lot, if not adulterated, will be like the former lot. 

With mineral oils there is no such certainty, and if the viscosity 
test is the same, there is no certainty that the lubricating value will 
be equal. The only way to obtain a measure of its friction-reducing 
quality and endurance is the practical one of using a testing ma- 
chine, which can be adjusted to the pressure, temperature and speed 
of the machine part on which it will be used, and, if a cylinder oil, 
in an atmosphere of steam. 

This is better than trying it on machinery, because there one can- 
not measure the power consumed by friction definitely, and can only 
judge a change of temperature. To learn this requires quite a long 
time, and it is risky to experiment. Most testing machines have been 
built with a shaft running in a bearing; in these there is some ques- 
tion of the nicety of contact. I have seen the description of a ma- 
chine in which the rubbing surfaces are revolving discs. Here the 
surfaces are always in contact, even after wearing, and all the con- 
ditions of the test may be applied. That lubricant is the most econ- 
omical which, being otherwise unobjectionable, has enough body to 
keep the surfaces from coming in contact, under the highest pressure 
expected, and which has the greatest fluidity consistent with this 
requirement, and the least friction. 

When a machine increases from a moderato speed and pressure, 
both variables raise the temperature, and much more of the original 
oil is needed, or the same quantity of an oil suited to the new condi- 
tions. 


In general, the greater the consistency of a lubricant, the greater 
its endurance and economy of material, but this substitution leads 
always to loss of power by increased friction. The loss is seldom 
noticed or measured, and is not at all balanced by reduced cost, but 
it may be by other factors. Heavy, slow-running machinery is best 
treated with grease. 

Discussion. 
The President—We have listened with pleasure to the Doctor’s 
paper, and I hope there will be a good, open discussion of it. 
Mr. C. A. Learned—I would like to ask the Doctor a question, 
which refers however to a specific kind of grease; but without men- 
tioning the company’s name, I will make a genéral description to see 
if he wishes to answer it specifically. There is a sort of yellow grease 
upon the market which has been used very extensively, that has a 
certain copyright name, and I wished:to ask if he has tested that par- 
ticular kind of grease and found it applicable in many ways for lubri- 
cating purposes. 
Dr. Wing—One grease has more consistency than another. You 
have either to learn by experience or take the judgment of the dealer. 
That is about all you can do without using a testing mechine. I 
am sure no one grease is applicable to a very general line of applica- 
tion. 
Mr, Norcross—Has Dr. Wing’s investigations convinced him that 
oils of exactly similar character, and suitable for similar purposes, 
are sold anywhere from 15 cents to 65 cents a gallon, according to 
whether the customer is willing to pay it or not. That has seemed to 
me to be the situation as regards lubricating oils. 
Dr, Wing—The situation generally is a good deal like that. (Laugh- 
ter). If you do pay more you are more apt to get a better lubricant. 
Although you may pay for the name, you do have to know some- 
thing from a physical test. I will say frankly I never have used a 
testing machine, in which respect the paper is considerably academic ; 
but commonsense would lead anyone to think that is the only way 
to keep a control on the material you are buyiug. The best oil that 
we ever did use, and it stood all chemical tests for impurities, was 
the highest priced one we ever bought, although we now buy 16 or 
17 cent oil, and we probably have paid much more than others were 
worth. 
Mr. Miller—Will Dr. Wing please tell us if he knows about any 
testing machine for an oil for use in an internal combustion engine? 
Dr. Wing—The testing machine of which I saw a description tests 
oils for that purpose. It has a dry heated cylinder where friction can 
be measured, and the ¢ffect of the oil, at different reasonable and 
practicable temperatures, is noted. It carries out the really practical 
test of a steam cylinder. You can beat it as high as you please, to 
correspond with superheated steam, and then it can be opened and 
examined for decomposition of the oil and for gumming or settling 
on the parts of the machine. 
Mr. Otten—Has the Doctor made any tests on graphite and grease? 
Dr. Wing—I said a moment ago that 1 had not had a testing ma- 
chine, z 
Mr. Otten—Have you used graphite in the same apparatus, and 
have you noted any difference just from observations? 
Dr. Wing—Yes; I have used graphite in bearings, and used it with 
satisfuction as far as noting that the bearings will stay cool; but 
where you have only that sensible feeling that it is running right you 
have no méasure at all of the extra power consumed, using that 
lubricant. The friction may be immensely more than the suitable oil 
to give the fluid friction. 

Mr. Morrison—If the Doctor had two oils, one of which was greater 
in viscosity and had a higher Soohpeint than the other, which would 
he prefer? 

Dr. Wing—The oil should - selected that is suitable to give a 
liquid film in the bearing ; for instance, under the practical pressure, 
speed and temperature. This oil, having a higher viscosity than the 


Sometimes when a bearing becomes hot, any quantity of the | other, should be tested at the temperature of the machinery, and then 


ordinary oil will not help it, but cylinder oil or grease will. The|the friction should be tested at the same temperature. Viscosity alone 


ordinary oil is thinned so much it is carried by the contact of the|is.a very uncertain guide; in fact, it is only an indication. 


If it is 


surfaces. Thus refinement may be carried as far as you like; every | taken at a low temperature you don’t know at all what it would be 
dissimilar part of an engine or machine is served best by a different | at 100° F., or 300° F. The viscosity of an oil which is to be used ata 


oil. 


a moderately warm temperature, should be tested at that tempera- 


There is more certainty of lubrication in substituting thicker dis ture, in whieh way you should get a line on, what itis actually in use. 


for thin ones, and by replacing oil with grease. There are both ad- 


vantages and disadvantages iu this practice of using grease. The cost 
of material and application is less; the drip and dirtiness are less. 
~ Journals will work more uniformly cool, and the danger from fire is 


Viscosity ebanges rapidly. 

Mr. Bird—What was the intent with speed at which the 17 
cent oil was used. 

Dr. Wing—We use this machine oil for motors and other light, 





less. 


fast-runving apparatus; also, for heavy, positive blowers, ruuning 
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up to 180 revolutions. The temperatures are atmospheric, except for 
the heat from the bearing, sometimes rising higher than 150°. 

Mr. Hamiiton—I would ask Dr. Wing if -he thinks it possible to 
check up different shipments of oil of the same general quality by a 
few chemical or physical tests, for viscosity, specific gravity, flash or 
firepoint, and then by its general appearance. 

Dr. Wing—I don’t think you can, except as I remarked in the 
paper on organic oils, which are really unchanging at the same tem- 
perature. All mineral oils have such an infinite variety of composi- 
tion that the viscosity of one lot is difficult to duplicate, or if it hap- 

ns to be the same it is impossible to say that the friction-reducing 
qualities will be the same in use. An organic oil of a definite com- 
position will act the same always. A mineral oil is not definite, and 
it is ‘difficult to duplicate any lot; therefore, to be certain, a testing 
machine must be used. 

Mr. Wyant—As regards steam cylinder oil the character of the 
lubricator may have quite as much to do with the value of the lubri 
cant as a difference in the latter. I had an amusing illustration of 
this recently, when an agént showed mea lubricator for which he 
was selling grease for lubricating steam cylinders. I was much 
interested in the lubricator. It seemed to me extremely good, be- 
cause the oil was atomized as it entered the cylinder, and it ap- 
‘pealed: to me that this principle must necessarily count for economy 
in lubrication. The agent proposed an agreement regarding the use 
ot his grease in these lubricators at a saving in cost of lubrication. 
‘Part of the agreement was that his company would loan all the lubri- 
cators you pleased, and furnish the grease at a definite (and high) 
figure, but that the lubricator should not be used with any other 
grease or oil. I told him I would be glad to buy a small quantity of 
his grease, without guarantee, but with the understanding that | 
might make a test of the lubribator on my own cylinder oil. The 
agent agreed tothis, and I put on the lubricator and used the grease, 
and found the combination worked extremely well. After using it 
for a week on a néw pump we examined the interior of the cylinder 
and found the lubrication had been perfect. We then cleaned out 
the cylinder thoroughly and substituted cylinder oil for the grease 
in the same lubricator. After a weeks’ run, we found that the same 
quantity of cylinder oil also gave perfect lubrication, and that the 
quantity of cylinder oil or grease needed was not more than one-third 

the quantity required in the usual types of lubricators, I think the 
experiment indicates the value that the form of lubricator may have 
in the use of any sort of oil or yrease. Later on I tried to buy some 
of the lubricators, but the owner of the patents would not sell them 
and thought we ought to be content with cheaper lubrication, re 
gardless of the cost of grease. 

Qn motion of Mr. Crafts a vote of thanks was given Dr, Wing for 
his paper. 

‘The President introduced Mr. E. R. Hamilton (Lowell, Mass.), who 
read the following paper giving 


DATA ON THE INFLUENCE OF COPPER ON THE CORROSION 
OF IRON AND STEEL. 


The Providence (R. I.) Gas Company has saved, at different times, 
short sections of old service pipes that have been badly corroded, or 
that have resisted corrosion unusually well. From a large collection 
of these pipes 5 specimens were selected which represented, in a gen- 
eral way, the least and most corroded of the pipes. Wath one excep- 
tion these pipes were removed during 1911. As far as possible, the 
time at which the pipes were laid and the character of the soil have 
been ascertained. These facts are given in the table below, together 
with the chemical analyses of borings taken from the different pipes. 


Pipe. 1, 2. 3. 4. 5. 

PF ” ese dt re 1856 1867 tye 1856 

"Removed ’...... 1911 1911 1911 1911 1906 
Baik iF... i Clay Clayand Gravel Gravel Sand and 

gravel gravel 

«Carbon ........ 0.102 0.098 0.042 0.035 0.013 

Sulphur ....... 0.022 0.027 0.035 0.027 0.023 

Phosphorus.... 0.159 0.175 0.251 0.161 0.165 

Bilicon......... 0.197 0.157 0.216 0.141 See 

' Manganese..... 0.030 0.053 0.029 0.025 . 0.065 

v <Copper ........ 0.051 0.036 0,215 0.024 0.030 


It will be noticed that all these pipes have been in the ground over 
40'years. Although the exact date of the laying of pipe No. 4 has 
, Rot been, ascertained, records show that it has been in use over 50 

ars’ Pipé No. 5 wiis destroyed by electrolysis, produced by stray 


*“cdrents from thé street railway tracks.’ The amount of phosphorus 


in all these pipes is high, No. 3 showing a particularly large per- 
centage. Nos. 5 and 2 show the greatest amount of manganese. 
Pipe No. 3 contains about the same as pipes Nos. 1 and 4. It is to be 
noted that all these pipes contain copper, and that No. 3 contains 
over | of 1 per cent. 





























Fig. 2. 
GROUPS OF THE OLD Warovuacst Iron Service Pipe. 


Pipe Fo. 1.—From 34 Elbow Street, clay soil, service laid 1870. 


Pipe No. 2.—From 11 Benefit Street, blue clay and gravel, service 
laid 1856. 


Pipe No. 3.—From 203-204 Federal Street, gravel soil, service laid 
May 5, 1867. 


Pipe No. 4.—From 82 Vernon Street, gravel soil, pipe taken out at 
entering point to wall, service over 50 years old, 
Pipe No, 5.—From Central Baptist Church, Weybosset Street, de- 
stroyed by electrolysis, Dec. 11, 1906, service laid 
July 7, 1856, 3 feet cover, soil sandy. 
To show the character of the corrosion and the thickness of the 
pipe walls photographs were taken, and are here reproduced. Pipes 
Nos. 3 and 5 have retained very nearly the original thickness of the 
walls, while pipe No. 4 has been eaten away so that the end may be 
broken easily with the fingers. To determine if there was any ap- 
parent difference in the structure of the various pipes, cross sections 
were made, and, in the case of pipe No. 3, a longitudinal section was 
also made. The surfaces were polished and etched with picric acid. 
As shown in the accompanying micro-photographs, no apparent dif- 
ference was found in the structure of any of the pipes, while in all 
cases the amount of slag is particularly noticeable. 
The remarkable state of preservation of pipe No. 3, and the large 
amount of copper it contained, made it seem advisable to carry on 
further investigations. Interest in this matter was further acceler- 
ated by the discussions, at the time, of the effect of copper on the pre- 
servation of the Newburyport chain bridge. 
Samples of new, wrought iron pipe were subjected to a series of 
tests, together with two samples of copper steel and one of Normal 
steel received from the Riter-Conley Company. Analyses of these 
steels and of the wrought iron pipes are given, and it is interesting 
to note that the sample of norma! steel submitted for comparison 





with the copper steel contains over 0.15 per cent. copper. 
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Fig. 3. Fig. 6. 


Section from test piece from Allegheny holder tank. Magnifica- 


Polished cross section of No. 1 pipe, showing uneven slag distri-| | . 
tion, 82 diam. 


bution and slag structure. Magnification, 51 diam. 


Fig. 4. 1 ig. 7. 


Longitudinal section of No. 3 pipe, showing drawn out masses| Sheet copper steel received from Riter Conley Co., for testing of 
of slag. Magnification, 51 diam. . new works. Magnification, 230 diam. 


Fig. 5. Fig. 8. 


Section of copper steel pipe received from Riter-Conley Co., for 
testing. Magnification, 230 diam. 


Cross section of No. 5 wrought iron pipe, showing general struc- 
_ ture characteristic of all wrought iron pipe examined. Magnifica- | 
tion, 123 diam. (Continued on page 250,) 
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{[OrFicraL Notice. } 
. Sixth Annual Meeting, Southern Gas Association. 


—— 
SOUTHERN Gas ASSOCIATION, ) 
OFFICe OF THE SECRETARY, 
ATLanta, Ga., April 3, 1914. ) 
To the Members of the Southern Gas Association : The sixth annual 
meeting of the Southern Gas Association will be held at Mobile, Ala., 


April 22,23 and 24,1914. The following papers will be read and dis- 
cussed :; * 

‘“* Public Utility Policy,”” by H. M. Moore. 

** Construction and Operation of a Modern Gas Plant in a Small 
Town,” by C. M. Crawford. 

‘* Equitable Gas Rates,”’ by S. E. DeF reese. 

** Practical Gas Lighting,”’ by E. M. Osbourne. 

** The Industrial Position of Artificial Gas,’’ by Mr. Lansley. 


A paper, by Mr. Roehmer, of the Wisconsin State Commission on a 
subject uot yet announced. ; 


Respecting hotel information and entertainment programme, sep- 
arate notification has been made. 

There will be no reduction in railroad rates, except to those who 
buy railroad tickets at same station in Alabama. A 3 cent round-trip 
rate wil] prevail in Alabama, provided the round-trip ticket is pur- 
chased on April 19, 20 or 21. All gas men are welcome. 

EK. D. Brewer, Secretary. 








BRREFLY TOLD. 
socialite nine 

THe Finish at ALLENTOWN, Pa.—’Tis quite a hark back to the 
finish of the annual meeting of the Pennsylvania Association, but 
that the record may be kept intact, here is the story—the closing 
chapter is dated the 10th inst.: At the banquet last night we had 
everything, except dull moments. When we entered the dining room 
the ‘‘ Gas House Orchestra”’ (eight employees of the Allentown- 
Bethlehem Gas Company) were ‘rendering ’’ good music, and ‘twas 
only a few minutes thereafter we were seated, ready to receive Chief 
Clerk Fry, who led in the ‘‘Gas House Minstrel Troupe,”’ comprising 
21 other employees of the Company. With the orchestra, the blacks, 
or both; there was something doing or being done every minute. 
When the last line on the menu had been scanned, President Frick 
introduced Mr. E. H. Renninger, who-acted as Toastmaster, and in- 
cidentally gave a very good short talk; President-elect L. R. Dutton 
spoke to the point, as he always does; District Attorney Rufe gave 
some good advice as to the conduct of gentlemen, and friend Valen- 
tine tald some stories that evoked ‘‘laughs.”. Then the Olio pro- 
gramme was-started, with an exhibition of magic, by Mr. Ed. Gehris ; 
nex: the'‘*Salesmans’ Sketch,” by Rudolph, Mager and Conrad, in- 
treducing ‘our friends Millspaugh, Valentine, Fees, Grady, Young, 
McKinney, Belmuth, Peck and Danes. Then the Turkish lady, Mr. 
Burkholder, wiggled away amid great applause. The songs we sung 
were led by ‘* Meeters,’’ Charlie Miller and “‘ Hutch.,”’ and we didn’t 
go home. till morning.— Camp. 





The Jast-(or Friday mofning) session came through at 10:20, and 
Mr. Stack read his very good paper on ‘“‘ New Business Methods.” 
As part of the discussion Mr. Gaylord read the Brock-Conroy paper 
‘on-** Free Maintenance," that was read at the last meeting of the 
New Jersey Gas Association. In-discussing Mr. Stack’s paper the 


brought out some good points. President Frick here introduced Mr. 
W. H. Gartley, President, American Gas Institute, who brought 
greetings to this affiliated Association. Mr. Gartley indorsed Mr. 
Young’s remarks as to the value of association work, and regretted 
that the affiliation plan had not been welcomed as it deserved, be- 
cause of fear that it would eliminate individual society effort. The 
real value of affiliation was shown by the help the Institute had been 
able to give in guiding the commissions in the preparation of reason- 
able rules, and its influence with the Bureau of Standards in revis- 
ing Circular No. 32. Each affiliated Society was given 4 representa- 
tive on the Board of Directors of the Institute, and their help and 
suggestions were solicited on all questions. The Pennsylvania Asso- 
ciation had not availed itself of this privilege, but it was hoped its 
representative would feel interest enough to attend the sessions of 
the Directors. As influencing the future of their business, ‘the Insti- 
tute had taken up, with the supervising architect, the matter of 
fully piping all government buildings, and found that even the 
electrical companies favored gas piping in all the iarger structures, 
as a means of keeping out the individual electric plant; while gas 
heating facilities reduced the size of boiler installations. Ali large 
factory buildings, he said, should be piped, for these structures could 
be best and most economically lighted by gas. The Institute could 
help in such matters, and all similar problems should be put up 
to the National body. The Institute had the data of the researches 
of the Civic Federation on the inadequacy of municipal op- 
eration, and under new political conditions, they needed all these 
helps in dealing with even lecal questions. President Frick, in sug 

gesting a rising vote of thanks to Mr. Gartley, for his more than 
merely interesting talk, gdmitted that the Pennsylvania Association 
had not availed itself of its affiliation privileges, but promised it 
would doso. Mr..Hyatchinson, as a member of the International 
Congress Committee of the Pacific Coast Gas Association, urged that 
everyone attend the Fair and the Congress. Round trip, all rail, 
rates from New York had been put at $100, with attractive prices on 
side trips; and the hotel men of San Francisco had formed an associ- 
ation pledged to not raise their charges during the Exposition. Pres- 
ident-elect Dutton made announcement of the Committee appoint- 
ments for the year, and Mr. Keppelman, for the Public Relations’ 
Committee, asked that all the members consult with the body for as- 
sistance, and in turn to give it their help. Mr. Spragle moved an 
appreciation of the work of the Allentown gas men, respecting the 
entertainments furnished so lavishly, which Mr. Frick promised to 
deliver. The President thanked the Asseciation in the name of 
Allentown and the Allentown Company, and at 12: 20, declared the 
convention adjovrned. 





Mr. Bonp’s WELL Pct PLEA FoR INCREASED EFFICIENCY IN APPLI- 
caTion.—Mr. C. O. Bond, President of the Illuminating Engineering 
Soeiety, in addressing the Pennsylvania Gas Association at its Allen- 
town session, gave some very good advice. He said: While speak- 
ing to you as a representative of another society, I cannot forget that 
I am one of you and beg, therefore, to address you in part at least as 
one of yourselves. To each of us has been given control over a 
quantity of the earth’s vanishing stored energy, and it should be the 
thought, next the business conscience of each, that while making a 
living by the proper release of this energy, we owe it to humanity to 
avoid waste in every way possible. The net efficiency with which 
we change coal from solid to gaseous energy, working up all the 
residuals, as compared with other forms of stored energy release, is 
so high as to give us justifiable pride. It is possible for us to de- 
liver 55 per cent. of this energy at the meter of the consumer. There 
are those who argue that our work and responsibility end at that 
point, and there are many.others whose interest is solely in increas- 
ing output. We can, however, add the value of accompanying 
service to our product, so that we deliver both and get paid for both ; 
and we should not forget that'service is reproducible as well as the 
money that is paid for it, while coal is not. Good service, resulting 
in express satisfaction from the consumer, leads to accept the fur- 
ther responsibility not only of the delivery of our product but of its 
proper utilization.. When we utilize gas for heating, it is possible to 
get 100 per cent, efficiency, though conditions of ventilation reduce 
this in different degrees, . When we utilize it for cooking, we get an 
efficiency of between 25 and 50 per cent. ; and when we utilize it for 
power, we get an efficiéncy of between 30,and 35 per cent. ; but when 
we utilize it for lighting, we get an efficiency of not over 1 per cent., 
based on its energy content and compared with the most efficient 





related Short Topics, numbers 2, 3, 4 and 9, were included, and 


light thus far known. It becomes our grave duty, therefore, to make 
‘ 
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this 1 per cent. as useful and effective as possible. We send experts 
to insure that a gas engine is delivering its rated power, and we send 
demonstrators to insure that the loaf is baked, or the chicken broiled 
with a minimum of worry and expense; but do we send a lighting 
expert in the same way to see that, in a room for instance with green- 
hued, wall finish, a red or pink globe does not surround the light 
souree, or that children at their nightly study, over an execrable 
glazed paper, are not supplied with a flickering light or one whose 
40 candles per square inch brightness has not been softened to 2 
candles per square inch or less, by a diffusing shade or by diffuse re- 
flection, or that sales folk and clerks are not provided with lights and 
reflectors which illuminate their own faces rather than the material 
on which they work? The art of illumination has long existed, but 
out of its unclassified endeavors the science of illumination is only 
now arising. The Illuminating Engineering Society sends cordial 
greetings to the Pennsylvania Gas Association and earnestly invites 
its members to add to their other methods of efficiency those which 
our Society promulgates. 





CURRENT MENTION .— 


WE are indebted to the attention of Mr. Morris W. Stroud, Presi- 
dent of the American Gas Company, of Philadelphia, for the follow- 
ing corrections respecting a noting, in our Current Mention of last 
week, to the effect that Mr. H. G. Williams, who had been the Com- 
pany’s manager at Pottstown, Pa., for a number of years, had been 
‘* promoted to the Superintendency of the entire Jenkintown divi- 
sion of the Philadelphia Suburban Gas Company.”’ Mr. Williams 
has been made Manager of the Luzerne County (Pa.) Gas and Elec- 
tric Company, with headquarters at Kingston, Pa. Mr. L. R. Dutton 
is Manager, the Jenkintown Division, Philadelphia Suburban Gas 


and Electric Company. Mr. T. E. Spence has succeeded Mr. Williams 
at Pottstown. 


‘*A VERY pretty function was that which marked the 50th anni- 
versary of the wedding of Dr. and Mrs. Jacob F. Spaulding, which 
waes;brought off at their home, Amesbury Road, Salisbury, Mass., 
the afternoon and evening of the 7th inst. Amongst the floral tokens 
was a massive one from the Amesbury Gas Company, of which cor- 
poration the Doctor is President.—R. Y. V.”’ 


AT the municipal election, held early this month in Ypsilanti, 


Mich., the proposition to construct a gas plant, to be operated on 
municipal account, was rejected. 


‘* UNDER the agreement between the authorities of Minneapolis, 
Minn., and the Minneapolis Gas Light Company, by means of which 
an end is put to a lengthy controversy over the gas rate to obtain in 
that city, the schedule is to be: From April 1, 1914, to January 1, 
1916, 80 cents per 1,000; from January 1, 1916, to November 1, 1918, 
77 cents per 1,000. It is further agreed upon that ¢ensumers who 
have paid for gas at the rate of 70 cents per 1,000, sineé the ordinance 
naming such figure went into effect last November, shall not be sued 
for the difference, and that all consumers who paid at the former 85 
cent rate shall be given a rebate of 15 cents per 1,000 on all bills paid 
at that rate. It is further stipulated that the Company may reduce 
the candle value from 18 to 15, provided the heating value is not re- 
duced to less than 600 B.T.U. per cubic foot.—D. R. M.” 


Tue Gas Machinery Company, of Cleveland, O., has been appointed 
exclusive agent for the ‘‘Perfection’’ gas regulator for all States 
east of, and including North and South Dakota, Nebraska, Kansas, 
Oklahoma and Texas. This regulator, which is very well-known on 
the Pacific Coast, has been subjected to very severe tests by gas 


engineers, and although the regulator has been on the market on the, 


Pacific Coast for a comparatively short time, during the first 10 
months of 1913, orders were received for the State of California alone 
for 26,000 of them. This device is described in The Machinery Com- 
pany’s Bulletin, No. 376. 


ANNOUNCEMENT is made of the incorporation of the Carrabassett 
Light and Power Company, the purpose of which is to ** Own, con- 
t a, develop and operate water powers for general purposes, to gen- 
erate and supply gas and electricity for the towns of Annee Embden 
and New Portland, and for many other general purposes.’”’ It is 
capitalized iu $50,000, $25,000 of which is preferred. The officers of 
the concern ure: President, George H. Hinckley; Treasurer, J 
Frank Connor; Clerk, Benj. G. Ward, all residents of Portland, Me. 








" LConcluded from page 243 } 
-PANAMA-PACIFIC INTERNATIONAL EXPOSITION’S 
SYSTEM OF HEATING AND LIGHTING BY GAS. 
SCIENTIFIC SCHEME OF PIPING FOR HIGH PRES- 
SURE DISTRIBUTION DESCRIBED IN DETAIL. 
a See 


By Mr. Guy R. Kinsiey. 


In the matter of measuring the gas supply for the Exposition two 
of the latest types of meters will be used, and scientific men will be 
able to watch this apparatus in an unusual test. Two Thomas elec- 
trice-gas meters will be used to record the flow of high presswré:gas. 
The gas that passes through tlie meter is heated by means of an elec- 
tric current, and a careful measurement of the quantity of electricity 
employed with the rise in temperature of the gas, supplies the factor 
for determining the exact quantity of gas measured. The gas that 





will be used is made from the California crude petroleum, by a pro- - 
cess which is itself Californian. It is produced from the oil with 
practically no by-products, is remarkably free from sulphur and 
other impurities, Its illuminating value is about 19°candles, and it 
has a heating value always in excess of 600 B. T. U. per cubic foot. 
It is expected to provide an ideal fuel for heating, cooking, illu- 
minating, and all other purposes, within the Fair grounds, coupled 
with convenience and safety, which are not enjoyed when solids or 
liquid fuels are used. A part of the exposition lighting system will 
in fact be an exhibition of high pressure gas lamps which will be 
used on a large scale in this country for the first time. They will be 
placed in the section of the grounds occupied by the State and foreign 
pavilions and on the concession streets. They will stand on a bronze 
upright and will be attractive even when not lighted. In the Court 
of Abundance gas will have its greatest part in the spectacular 
features of the earth, and the history of man in symbol will be pre- 
sented. Here the high pressure gas will be used in great, flaring, 
flambeaux, surrounding the lagoon in the center and lined against 
the fireproof walls of the court. By the use of minerals distributed 
in the path of the gas varied colors will be created to cast their 
spell on the splendor of the scene. But, important to the Expo- 
sition and to the scientific world as these uses of gas are to be, its 
use in heating promises to excel all others. ‘‘ Surface combustion,”’ 
something new in the scientific world, has never been given exten- 
sive use, but if the plans of the Exposition are consummated this 
development of the use of gas will be given a complete test which 
will advertise its merits to the world as no other means could do. 
Surface combustion is the use of heat from gas without flame. The 
distinguishing and essential feature of this process is that a homo- 
geneous, explosive, mixture of gas and air, in the proper propor- 
tions for complete combustion, is caused to burn without flame 
in contact with a granular incandescent solid, whereby a large 
proportion of the potential energy of gas is immediately converted 
into radiant form. The advantages of the new system, which the 
Exposition test should fully determine, are that the combustion is 
greatly accelerated by the incandescent surface, and may be concen- 
trated where the heat is desired; the combustion is perfect with a 
minimum excess of air; high temperatures are possible without the 


aid of elaborate regenerative devices ; and, as a matter of economy, 
the originators claim for it twice the heat with half the cost. If the 
Exposition agrees to install the latest device for utilizing heat from 
gas it will mean that every stove on the concession ground, the heat- 
ing for buildings (except possibly the service building) and all the 
cooking will be done by this radiant heat of ‘‘ surface combustion.” 
The Exposition gas expert is now preparing a design of heater which 
will be used with the idea of ‘‘ surface combustion,’’ in case it is ul- 
timately agreed upon. Instead of requiring expensive apparatus for 
the various concessionaires, he will have hundreds of ‘‘ stoves’ built 
which will have a very nominal cost, and if these are not purchased 
he will make contracts on behalf of the Exposition whereby they are 
to be rented to concessionaires at a very moderate rate. Here will 
be another utility, which will be in the nature of the most interesting 
exhibit to the gas‘men of the world, and especially to the scientists 
who first conceived the idea of ‘‘surface combustion.’’ The radiant 
heaters will also be installed in the Palace of Fine Arts and the Fes 
tival Hall. The gas expert will embody his own ideas of heating in 
these devices and will use what he calls ‘‘ psychological heating.”’ 
By the use of a polished background, fashioned into a parabola, he 
will have the heat radiated from many parts of the halls, and a very 
small volume will be sufficent, as tests in the now completed build- 
ings have shown him. Experiments with stoves, colored to appear 
red hot, have demonstrated to him that warmth is also a condition 
somewhat dependent on the mind, and by this parabola the appear- 
ance of the heat glow will be many times enlarged, and the radiant 


-| heat, when within range, will be enhanced. By his type of com- 


mercial radiant heater, the heat waves may be directed in any man- 
ner desired, and all will be built some distance off the floor, and may 
be even suspended from the ceilings or walls, wherever they will 
serve the greatest number of persons. In the heaters to be used for 
cooking thére will be one great difference from all the stoves hitherto 
designed to utilize the principle of ‘‘ surface combustion.”’ The Ex- 
position stove will not have the fan, as the mixing of the gas will be 
accomplished without its use, due to a later idea, The operation will 
not only serve in the capacity of retailer of gas, with exceptional ad- 
vantages aud conveniences in its use, but will also try to encourage 
and demonstrate the practical uses of ‘‘surface combustion.’’ Gas 
will also be used for patrol purposes, and the grounds will be so wel! 
equipped with gas lighting that a complete suspension of electric 
power would leaye the grounds well lighted. After the closing hours 
every day for the 10 months, gas will be used until daybreak. These 
are some of the things that the Exposition will do with gas, and the 
science that has been brought from the ends of the world, to get the 
most out of its power. The many exhibits in the great exhibit pal- 


aces, relating to manufacture and the various appliances for gas 





consumption, will add to the interest of the world’s greatest exposi- 
tion to the minds of men trained to gas problems and gas rewards. 
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Sheet steel received from Riter-Conley Co., for comparison with 
copper steel. Magnification, 230 diam. 


Wrought iron pipe, new, showing slag and ferrite 


crystals, 
Magnification, 124 diam. 


Fig. il. 


‘Wrought iron pipe submitted as steel pipe, new, showing slog 
structure. Magnification, 230 diam. 
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Micro-photographs of the different samples were made, and also of 
a test piece taken from the copper steel holder tank erected at Pitts- 
hurgh by the Riter-Conley Company. This test piece was analyzed 
|for copper alone, and was found to contain 0.468 per cent. The en- 
| tirely different structure of 3 specimens of copper steel is to be noted, 
‘and also the large amount of slag present in the wrought iron pipe. 
|In this connection it may be remarked that one of the samples of 
| wrought iron pipe was submitted as steel, but microseopic examina- 


| tion at once proved it otherwise. 


Phos- 
phorus. 


0.113 
0.119 
0.048 
0.036 0.008 0.240 0.645 
0.034 0.070 0.275 0.774 


Specimens, approximately 53 inches by 2 inches, were cut from the 
different samples, and, after removing any mill scale, were exposed 
to such conditions as are found in gas works. Periodically these 
samples were collected, oxide scale which had formed on the outside 
was removed by scraping and treating with ammoniacal ammonium 
citrate solution, and the loss of weight determined. For comparison 
the loss per unit area of original sample has been calculated, and is 
plotted against the time that the specimen was exposed. These plots 
show graphically the relative stability of the different specimens 
under the conditions in which they had been placed. In the repro- 
duction of these plots they have been reduced to such an extent that 
some of the printing appears very small. I might state that the 
vertical co ordinate is less in grammes per square diameter, and the 
horizontal co-ordinate shows the number of days that the specimen 
was subjected to the condition under which it was placed. 

Plot No. 1 shows the results obtained from samples immersed in a 
hot salt water condenser, operating at about 160° F. Plot No. 2 
shows results obtained from a similar set of specimens immersed in 


Man- 
gat ese. 


0.043 
0.028 
0.321 


Description. Carbon. 
| Wrought iron pipe, No. 1.. 0.095 
Wrought iron pipe, No. 2 . 0.105 
Normal! steel 
Sheet cu. steel 
Cu. steel pipe 


Fulphur. 
0.013 
0.038 
0.074 


Copper. 
0.065 
0.045 
0.162 

.. 0.060 
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a fresh water condenser, operating at about 140° F. Plot No. 3 shows 
results obtained from 3 samples exposed to atmospheric conditions. 
Unfortunately these samples were lost after the 328th day, but the in- 


dications were very conclusive. Plots 4 and 5 show results obtained 
from samples buried in the ground. In the case of Plot No. 4 the 
specimens were buried in ashes, while in the case of Plot No. 5 they 
were buried in sand. Conditions in this latter case were somewhat 
disturbed by purifying material, stored on the ground above them 
during the latter part of the time. This accelerated the corrosion of 
_these specimens, but is a feature of additional interest, as indicating 
the possibilities of the different metals under these conditions. To 
show more elearly any particular advantage of the old wrought iron 
service pipes over copver steel, specimens were cut from pipes No. 3 
and No, 5 (these are the two that resisted corrosion particularly well), 
and were placed in the hot fresh water condenser, together with sam- 
ples of three different copper steels. The results obtained from this 
test.are given in Plot No. 6. With regard to these plots I might add 
they are all plotted on the same scale, with the exception of Plot No. 


1. In that case the loss was so extremely high that I plotted the 
vertical co-ordinate to a different scale than the others. So that in 
all other cases these plots are comparative to one another. 


The plots in all cases show results favorable to copper steel. In 
the case of the two sets of specimens immersed in the hot condenser 
water the normal steel gave results next best to the copper steel, but 
it is to be remembered that this contains 0.15 copper. The results 
obtained from the old service pipes would indicate that no better re- 
reo may be expected from them than from the material produced 
to-day. 

It appears from the data thus obtained that considerable advantage 
may be obtained in using copper steel where it will be exposed to 
ordinary ag Wo ge her conditions or to the corrosive action of hot, 
brackish or fresh water. 

__ The President—Mr. Hamilton, who is one of our younger mem- 
bers, has given us a very good paper. Mr: Carpenter, would you 
enlighten us a little on the further use of copper-steel } = - 








Mr. Carpenter—I want to compliment Mr. Hamilton for the work 
he has given this paper, and if more research work of this nature 
could be accomplished by you, who are vitally interested in the use 
of steel, I believe great good would result. Copper steel should be of 
great value to gas companies, particularly in connection with their 
mains and services. For many years we have given careful con- 
sideration toward the possible elimination of rapid corrosion and pit- 
ing in rolled steel plates and sections. The protection of such steel 
struetures as gasholders by painting has proven to be very expen- 
sive and in general impractical. Within the last two or three years, 
we have constructed gasholders exclusively of copper-steel, and the 
results in this direction have been very gratifying. A short time 
ago, in company with one of your members, I made a careful inspec- 


‘tion of a large gasholder which had been in use for some months, all 


parts of which were made of basic, open-hearth steel, carrying 4 of 
one per cent. copper. This entire structure had been painted with a 
transparent varnish, so that any discoloration or pitting of the steel 
underneath the paint would be visible. The varnish on the holder, 
which had worked in and out of the water, had practically disap- 
peared. Occasionally we found a spot where the steel had discol- 
ored, but the discoloration in all cases was readily rubbed away by 
the finger, and the bright metal remained underneath with no tend- 
ency whatever toward pitting. This holder, I feel, gives a most 
favorable demonstration of the value of copper steel for the purpose. 

The President— Does any other gentleman present wish to be heard? 

Mr. Miller—I am particularly interesied in this paper, and I hate 
to see the discussion wane. Mr. Hamilton was with the Provi- 
dence Gas Company when these tests were started, and Mr. Hintze 
and myself"*had more or less to do with the test. Now it is 
getting very close to the time of adjournment, and as Mr. Speller is 
to give a lecture here to-morrow, I would suggest that Mr. Speller be 
requested to discuss this paper after his lecture. Possibly it might 
be advisable for our stenographer to read the remarks that have been 
made to-day, in order that Mr. Speller and other gentlemen who pos- 
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sibly may be here will be conversant with the discussion of to-day. 
I wish to qualify Mr. Carpenter’s remarks just a little. He spoke of 
this holder, with which I had more or less todo. It is not in Prov- 
dence; it is another holder. I inspected this holder with Mr. Car- 
penter, and everything he says is true, of course. But there is one 
thing that was done. Mr. Carpenter put into the tank water a solu- 
tion of bichromate of potash—you probably know the action of bich- 
romate of potash, that is, in solution. When the soluticn is put on 
steel] it has the property of stopping the steel from corroding more or 
less for probably a month, and then this coating seems to disappear. 
As Mr. Hamilton has stated here, periodically he took his samples, 
scrubbed and cleaned them, I think with——— 

Mr. Hamilton—Ammonium citrate. 

Mr. Miller—Whatever he cleaned them with. Of course, that is 
not what we would ordinarily do in practice. We necessarily would 
not take a holder and scrub and clean it in that way. That may be 
a point for criticism, but it appears to me that, as it is comparative, it 
is just as fair for one sample as the other. Recently I received a 
pamphlet from a company that manufactures wrought iron pipe. No 
doubt all of the members received a copy. I think 6 or 8 of these 
pamphlets were directed to various employees of the Providence Gas 
Company, so no doubt they were circulated universally ; and I would 
like some of these experts in steel and iron to discuss that article. It 
was stated in the pamphlet that the principa] reason why wrought iron, 
real wrought iron as they express it, I believe, will withstand corro 
sion, or will last longer than modern steel is on account of the con 
tent of slag or silicate of iron. If wrought iron, or steel, or ingot 
iron, so-called, or any kind of pipe of that kind, will withstand cor- 
rosion approximately as well as cast iron pipe, then particularly, in 
the case of high pressure mains, we want to know about it. I think 
these questions should be answered, if any of us are capable of 
answering them, and particularly in regard to that silicate of iron 
theory. It is an entirely new-theory, as far as I know. I have al- 
ways understood that slag has been considered a detriment to 
wrought iron. 

Mr. Carpenter—As far as the bichromate solution is concerned, I 
thank Mr. Miller for prompting the point, but the whole structure 
was not treated in this way, nor was the solution placed in the tank 
water until after the varnish had disappeared, and our inspection 
covered guide frame and tank as well, which were not treated. 

The President—The time has arrived for closing this session, and I 
think it right and proper that this discussion be continued to-morrow 
morning. Arrangements will be made after Mr. Speller’s lecture to 
continue it. 

I will declare this session closed, to re-assemble to-morrow morn- 


ing sharp at 10 o’clock. 
(To be Continued.) 








Difference between Calculated and Determined Calorific 
Values of Coal Gas. 


——— 


[From a Paper read before the Newcastle Section of the Society of 
Chemical Industry, by G. Wrymay.} 


In the examination of the gas manufactured at the Elswick and 
Redheugh works of the Newcastle and Gateshead Gas Company, it 
was noticed that the difference between the calculated and actually 
determined calorific values was about 28 B. T. U. per cubic foot for 
the gas from the horizontal retort plants; and when the vertical re- 
tort plant was started at Elswick, it was evident that about 43 B.T.U. 
would have to be added to the calculated value to bring the gas up 
to the determined. When, some months later, a tar circulation was 
introduced, to keep the cross-collecting mains free from thick tar, the 
difference between the two values decreased considerably. The tar 

or the circulation, which at first was taken back to the wells as soon 
as it entered the large main, was subsequeatly allowed to run with 
the gas right along to the condensers, and a further decrease in the 
difference between the two calorific values was noticed. Suspicions 
of stripping of the gas by the tar were aroused, and the following 
experiments were made. 

A 20-foot holder was filled with gas from the ‘verticals, :which was 
mixed, and allowed to attain a constant température, "The calorific 
value was determined and an analysis made. Then gas was passed 
through a sample of tar at 16° C., taken from the tar outlet beside 

he works’ condensers, and again tested. From the results (Table I.) 


B. T. U. by passing through the tar, the tar stripping the gas of 
some hydrocarbons. The calculated calorific value (the constants 
used are taken from the table in Coste’s ‘‘ Calorific Power Gases ’’) 
however, is practically the same. and one would imagine that the 
hydrocarbons removed by the tar are such as are nat estimated in the 
analysis. In fact, the olefines show a slight increase, while the car- 
bon monoxide has suffered by nearly 1 per cent. The methane and 
hydrogen also show a more change than warranted by experimeatal 


error. ‘ 
TaBLe I.—Gas and Tar Separated at 72° C 
Without Tar at 
Tur. 16 C, 
Calorific value determined 


MOORE. cecpeseccvecs 559.3 547.6 _ nee “on 
; oTe.—In a e analysi 
Calorific value calculated bi nage Sy tar 
UIE is i.ndes hendse<4 542.5 543.1 Sodeau apparatus the 
SUE  cenéenbocnndacagirs 0.0 0.0 CnHm were absorbed in 
O 0.8 0.8 bromine water; the CH4 
Ls dln Chee tte EERE es Cee 4 . mab Git determin te 
CnHm cobs owe vedecabecacbe 2.1 2.2 explosion ; and the N2 
ere Eee 8.6 7.8 by difference. All the 
calorific values are in 
_ wk os bed cade cees ehteet a a gress 1.9.0. pet cubés 
3 *“*eeeeeereenvn eee ~*eeee ee ee 7 . foot. 
ih ccesss obese sthesccues ep 5.4 5.0 
100.0 100.0 


Another series of experiments was made with the tar at different 
temperatures. It should be noted that the gas and tar were separated 
in the works at 72° C., and in the results given in Table II., the 
calorific value at 75° C. is slightly higher than the original sample of 
gas, while below this temperature it gradually decreases in value. 


TaB_e II.— Tur and Gas Separated at 72° C. 


Without Tarat Tarat Tarat Tarat 
Tar. 6° Cc. Gaec. TPC. Fa" C. 
555.6 542.0 544.5 553.1 558.8 


Other experiments gave confirmatory results, shown in Table III. 


TaBie IIl.— Tar and Gas Separated at 72° C. 


With ut Tarat Tarat Tarat Tarat Tar at Tar at 
Tar. 85° C. 87° C. ¥2° C, eC. 75°C uo C, 


Calorific value determined, gross.. 


Calorific value de- 


termined, gross..... 548.6 549.6 551.1 554.7 555.2 548.0 5385.5 
Calorific value calcu- 
lated, gross......... 545.7 nat Sanu te 
eater Ep IR Is i atk OMEN LS ce age Seo 
TE Grae See Rl Sood ae. tts re ees ae 
NG PS Me Re hgeha seu wa 2.4 
Sins Guarana ee aoe Oe  Skee ieee 8.8 
Diindep, <iwessheeen OS ices gals k> a 
i aaah peabele A eye 
Ra age ah pote, MR des 

900.8> 5.07 122 TORO 


In this series the tar was gradually heated and then slowly cooled ; 
the calorific value and samples for analysis being taken at inter- 
vals. The calculated value for the original gas is higher than the 
determined, but falls below as the temperature at which it passes 
through the tar is raised above 70° C. Considering these results as a 
whole, it is quite clear that there are some bydrocarbon vapors in the 
gas which are not estimated in the analysis, and therefore not in- 
cluded in the calculated figure. These vapors, unlike the hydrocar- 
bons estimated by bromine, are easily removed by tar—in fact, a 
state of equilibrium exists between tar, gas and hydrocarbon vapor, 
depending on the temperatures at which they are in contact. The 
higher the temperature, the greater the amount of vapor in the gas; 
and if the gas is then removed, it will, of course, carry the vapor 
with it. Also it is evidently these vapors which make the difference 
between the calculated and the determined values, rather than any 
difference in composition of the olefines determined by absorption in 
bromine water. 

The variation in the difference between the calculated and determ- 
ined values for the vertical plant is clearly due to the lower temper- 
ature of separation of tar and gas when the tar circulation was 
introduced, with consequent reduction in the amount of hydrocarbon 
vapor present. 

These considerations led me to seek a way of estimating these hydro- 
carbon vapors; and I found that Bunsen had distinguished between 
the permanent unsaturated gases, ethylene, propylene, etc. (the’ ole- 





it is evident that the calorific value of the gas had been reduced 11.7 


fines), and the vapors of volatile saturated hydrocarbons. He found 
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that the vapors could be dissolved out in absolute alcohol, while the 
excess of alcoholic vapor could be afterwards removed by water. The 
estimation must be made before any treatment of the gas, since ben- 
zene and other vapors are soluble in caustic soda, cuprous chloride, 
and other reagents. Itis necessary to have the oxygen expelled from 
alcohol and water by saturation with coal gas. 

In order to find out exactly what difference the prior removal of 
the hydrocarbon vapors would make, I analyzed a sample of gas with 
and without removing them. The result is given below : 


TABLE IV. Ordinary Bunsen 

Method. Method, 
Hydrocarbon vapors..............+..++- ae 2.0 
SNR hse 6d did evedsdscnsddeweeges. eiees 1.0 0.7 
Saree sv ia pecans s0scisediekvale stein 0.8 0.7 
SN bees Gabeessee ee ee ee 3.3 2.4 
SUE ea Dis wok wh i d\n os noid alee aaa 8.0 7.0 
et ith <ivehls+dbidieetvathaadslecasedss 34.8 31.9 
lis Meek seus ht an se WG bod aks a eis < Baek 47.2 48.0 
itetibniaavetbhdbhnieiies din ibohoewdken 5.9 6.7 
Calorific value determined, gross........ 618.6 618.6 
Calorific value calculated, gross......... 597.6 624.2 


Note.—Hydrocarbon vapor assumed to bave a calculated value of 3,738 B. T. U. per 
cubic foot; CnHm, 2301 B. T. U. per cubic foot. 


This result is interesting as showing that the 2 per cent. of hydro- 
carbon vapors, unless previously removed, contributes to the amount 
of gas absorbed in the various reagents, and is left in sufficient quan- 
tity to affect materially the determination of the methane and hydro- 
gen. The olefines show a decrease of 1 per cent., partly to be attri- 
buted to the bromine removing some of the vapor (while the caustic 
soda used to remove the excess of bromine vapor adds to the effect), 
and also to some absorption of ethylene in the alcohol. The carbon 
monoxide is affected to a similar extent. The vapor which survived 
the absorbents in the first case, is much richer in carbons than me- 
thane, aud this throws the calculation of the hydrogen out. 

The apparent discrepancies shown in the analysis of gas passed 
through tar, described above, are evidently the result of varying 
amounts of the hydrocarbon vapors. So that, instead of carbon 
monoxide being apparently dissolved by passing through tar, it is 
merely due to abstraction of hydrocarbon vapor by the tar. A paper 
published in the ‘‘ Journal of the American Chemical Society,” for 
1908, by Dennis and McCarthy, recommends the use of an ammoni- 
acal solution of nickel cyanide for estimating benzene in coal gas. 
The solution, however, has to be used after the absorption by caustic 
soda, leaving the latter free to absorb any hydrogen vapors. The 
solution also does not absorb homologues of benzene. 

It seems a great pity that modern authors have apparently over- 
looked the presence of these vapors. In one book, published in 1911, 
benzene is found classed with the unsaturated hydrocarbons, and 
assumed to be absorbed by bromine. Benzene, of course, is a satu- 
rated compound (the aromatic compounds corresponding to ethylene 
and acetylene are cinnamene and phenyl-acetylene) which is only 
very slightly attacked by bromine under specific conditions. More 
over, there is (as Bunsen and others have pointed out) a great phy- 
sical distinction between the hydrocarbon vapors and the permanent 
gases, ethylene, propylene, etc., and for this reason it is desirable to 
estimate them separately. The gas manager, for example, need not 
trouble about the olefines, once they are formed; but the utmost 
care must be taken if the hydrocarbon vapors are not to be lost in 
the purification. On the other hand, it is difficult to see how a 
correct gas analysis can be made unless the vapors are removed be- 
forehand. 

In order to complete the investigation, a similar series of experi 
ments to those described were made, except that the hydrocarbon 
vapors were separated by means of alcohol in the analysis (Table V.) 


TaBLeE V.—Tar and Gas Separated at 52° C. 


Without Tar at Tar at 
Tar. 15° ©, BOP C. 
Calorific value determined, gross.... 532.3 523.3 542.2 
Hydrocarbon vapors..... etal eS 0.5 1.6 
(NAILER UE ct EN es 0.1 01 0.1 
ER eh Ai 0.2 0.2 0.2 
RR Tusk swesn se ebves waeecesséve 2.4 2.4 


2.4 
The gas passing through tar-at 60° C. has a greater calorific value 
than the original gas, which was not so in the former test till the tar 


_reached over 70° C. This is, of course, because the tar and gas 
were separated in the works at a lower temperature, 





Pyrophoric Alloy Patent Decision. 
iittala 
In the suit of the Treibacher Chemische Werke (Gesellschaft mit 
Beschrankter Haftung) vs. The Roessler & Hasslacher Chemical 
Company, a decision has just been rendered in the District Court of 
the United States, Southern District of New York. The decision, 
which is writen by Judge Hough, is in favor of the complainant. 
The patent in question, No. 837,017, issued to Auer Von Welsbach, 
Nov. 27, 1906, and assigned to the Triebacher Chemische Werke, is 
held to be valid as a pioneer patent and to be infringed. 
From Judge Hough’s decision we quote the following : 


‘‘The only claim involved is this: ‘A pyrophoric alloy, contain 
ing cerium, alloyed with iron; substantially as and for the purposes 
described.’ 
‘‘The ‘ purposes described’ in the specification render plain the ~ 
contest before the conrt. 


‘‘The patentee tells the world that all preceeding investigators 

were wrong in supposing that the so-called ‘ rare-earth’ metals, when 
pure, possessed pyrophoric capacity, i.e., the property when abraded 
of giving off particles self-igniting in the air. 
‘* Admittedly these metals, and especially cerium, had long been 
called pyrophoric, but Welsbach deems himself the first to discover 
that the spark-giving quality depended on impurities whose presence 
before him had been unobserved, or if noted considered negligible. 

‘‘It is not pretended that this ascertainment of a natural pheuo- 
menon constitutes patentable invention. 

‘Since, however, the cerium ordinarily obtainable had been known 
to give forth sparks’ and abrasion, Welsbach says, he sought to as- 
certain what kind of a mixture would produce sparks in greatest 
abundance. Iron afforded the best results, and an alloy of cerium 
70 per cent. and iron 30 per cent., the maximum pyrophoric effect. 

‘‘The sparks elicited are not different from those known to have 
been drawn from thé ‘rare-earth’ metals as produced from Wels- 
bach’s experiments, but the flow from his alloy issaid to be so copious 
and certain as to furnish a ‘ prompt and reliable’ means of igniting 
‘combustible gases mixed with air.’ 

‘*The patentee experimented with ‘certain other metals,’ and men- 
tions nickel and cobalt as possible ingredients in his alloy, but iron re- 
mains the favorite. On alleging as true the substance of the fore- 
going the patentee sought and obtained the wide claim above 
quoted 

‘* Defendant has imported and sold a substance manufactured by 
Kupheim & Company, of Berlin, said to be composed (in accordance 
with specification of Huber, U. S. Patent 967,775, August 16, 1910), 
of magnesium, 15 per cent., and cerium, 85 per cent., treated with 
hydrogen at between 500°C, and 600° C., as long as any absorption 
of hydrogen can be detected. This magnesium-cerium compound is 
pyrophorie, the alleged effect of absorbing hydrogen being to increase 
that quality. 

‘*The defence asserts : 

‘*(1) Welsbach’s invention to be void for lack of novelty, i. e., it 
covers only a ‘ pre-existing inherent natural property of the alloy.’ 

‘*(2) Kunheim’s product is not an alloy at all, and, therefore, not 
an infringement. 

** (3) The claim in suit is (in view of the prior art) too narrow to 
cover any alloy not containing substantially the preferred quantity 
of iron - or possibly nickel or cobalt. 


‘‘As has been often said, where a valuable invention has been 
made it is the duty of the Court to uphold that which was really in- 
vented. 

‘‘What Welsbach invented was a metallic alloy having certain 
desirable qualities—he knew and said that iron was not the only 
(though it was the most desirable) component with cerium. 

‘If a metal other than iron be used, does the resultant embody 
Welsbach’s invention? This is the root query. 

‘The question is one of fact, not law, and the innumerable cases 
on equivalents are merely statements of how the minds of sundry 
judges have worked when sitting as jurymen. 

‘*To me it is obvious that the usefulness of an alloy, 7. e., a fusion 
of metals, was Welsbach’s plainly disclosed invention—without 
knowledge thereof Huber would not have known that it was useful 
to make an alloy of magnesium and cerium, therefore, he used and 
uses Welsbach’s invention and is an infringer.”’ 





New Methods and Appliances. — 


IMPROVED GASKETS FOR Dresser JOINTS, — While nothing else equals 
rubber as a packing ring, owing to its elasticity, resiliency flexi- 
bility, ete., the Dresser Manufacturing Company realizes that con- 
densation fsom artificial gas will in time deteriorate rubber if allowed 
to come in direct contact with it; and they have been experimenting 
for some time with a view to developing a gasket impervious to the 
action of drip oil and other condensations. 

The Dresser regular couplings, sleeves and fittings are so con- 














structed that the rubbers are practically hermetically sealed, when 
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the bolts are drawn up and fittings set—only the thin feather edge 
being exposed to any condensation in the line. Notwithstanding 
this, it is possible that in time the condensation will affect plain rub- 
ber gaskets so that they will soften and slough away, thus develop- 
ing serious trouble. To overcome this possible objection, they are 
now introducing their ‘‘ Duck Tipped ’ and ‘‘ Lead Tipped ”’ gaskets, 
both of which are recommended unqualifiedly. 





The Duck Tipped Gaskets are faced with two plies of duck protect- 
ing the exposed section ; the Lead Tipped Gasket is of a similar con- 
struction with the lead added. The tips not only act as an armor in 
protecting the rubber, but also keep the rubber confined and under 
compression. ..Were the condensations to work through the tips in 
time and affect or soften the rubber somewhat, the tips will still keep 
the ring compressed in its original form and prevent the rubber from 
sloughing away. Tests on these gaskets with drip oil from artificial 
gas have been most severe and highly satisfactory in every case. 

The cut shows the construction of the gasket designed for use in 
conjuuction with Dresser Couplings Style 38 and Long Sieeves Style 
40. The duck tipped design can be had in al! sizes and in sections 
suitable for fittings and clamps; and the lead tipped in most of the 
principal sizes, These special gaskets increase but very slightly the 
cost of regular Dresser couplings, sleeves, clamps and fittings. 





LarGk Meter INSALLaTION.— 
What is probably one of the 
largest gas meter installations 
on the Pacific Coast, consisting 
of 4 300-light meters in series, 
was made recently for the 
American Can Company plant 
in San Francisco. The new oxy- 
acetylene welding process also 
played a part, for both the ser- 
vice and house riser. being 
welded into position. 

The gas distribution depart- 
ment in San Francisco, under 
Mr. D. E. Keppelman, is an en- 
ergetic branch of ‘‘ Pacific Ser- 
vice,’’ and the acccompanying 
illustration depicis its latest 
achievement in the line of me- 
ter installation. 


Four '300-Light Meters in Series. 











Items of Interest 
FROM VARIOUS LOCALITIES. 
“F. R. B,,’’ is informed that Mr. J. Furman Sinnickson suc- 
ceeded the late Mr. Thomas J. Yorke as President, the Salem (N. J.) 
Gas Company. 











Ow the 10th inst. the headquarters and showrooms of the Frederick 
(Md.) Gas Company were removed to spacious quarters in the 
Rosenour Building, on East Patrick street. The headquarters are a 
credit to the Company and a benefit to the city. 





Mr. Nicnouas F. Brapy, President, the Municipal Gas Company 
Albany, N. Y., has submitted to a committee of the Albany Chamber 
of Commerce,’ the following schedule of rates on electric current ac- 





count, subject to the approval of the Public Service Commission for 
the District. It is also understood, in fact, is so stated, that this 
schedule will remain in effect until January Ist, 1915, when a fur- 
ther reduction of 10 per cent. will become effective : 


Quantities. Cents, K.W.H. 

0 to SE US cl oues caeis so Caekweres 9 
Next 200 as daly EE es Seay Beg ae 8 
- 200 ede Jat wend edt ve aee abee kW 6 
. Be ee oe ued sive tienes aes 5 

55: 200 siaitig ig EK, CPR RL Eo me Pe Oe 43 
*: ae ect ee TER cha in Ria webee 4 
** 1,000 oe AW Bis ae ln epon sia eblenice ee 3 

‘* 2,000 ee is, base cae hhan cenneae 23 
NG 9 Die i eh aR re a aah 2 





Me. Cuartes H. Nerrieton, President, the New Haven (Conn.) 
Gas Company, accompanied by his daughter, Miss Katherine, and 
her friend, Miss Susan Norcross, sailed for Europe, Saturday, the 4th 
inst., for a protracted journey to and through Southern Europe. 





Mr. R. L. Ranp, Manager of the Anniston (Ala.) Electric and Gas 
Company, succeeding thereto the late Mr. Howard W. Sexton, has 
accepted the position of Vice-President and General Manager of the 
electric railway interests, Staten Island, N, Y. His successor at An- 
niston is J. W. Hall. 





Jupae Tuomas P. Rivey has offered 3 prizes, totalling $100 in gold, 
for the three best speeches on ‘‘ Municipal Ownership of Gas and 
Electric Lighting Plants,” to be contended for by the members of the 
graduating classes of the High and certain other named schools of 
Boston. The first prize will be $50; the second and third prizes $25 
each. The contest is to take place some time in June, 





THE city of Rocky Mount, N.C., will, on May 6th, open bids for 
the furnishing and erecting of machinery for a water gas plant, to 
comprise one 4-foot set, and a holder up to retaining 50,000 cubic 
feet. For particulars application should be made to F. L. Marshall, 
1001 Mutual Building, Richmond, Va. 





Tae Waterbury (Conn.) Gas Light Compan y, which has for some 
years been operated under leasehold by the United Gas Improve- 
ment Company, has, we are informed, reverted to its owners. How- 
ever, Mr. Edwin H. Williams continues General Manager of the Cor- 
poration, and all correspondence, invoices, shipments of goods, etc., 
should be addressed-to the the Waterbury Gas Light Company. In 
fact, the actual operating conditions will show uo marked change. 





Apvice by way of Dunkirk, N. Y., are to the effect that the Frost 
Gas Company, of Fredonia, N. Y., is arranging to extend its main 
system to and through the villages of Cassadaga and Stockton. This 
will necessitate the placing of 12 or more miles of pipe, and the ex- 
pectation is that the work will be completed by August Ist. 





Mr. THursToN Owens has been appointed Secretary and General 
Manager, the San Diego Gas and Electric Appliance Company, with 
headquarters in 939 Sixth street, San Diego. In the announeement 
it is stated that the Company was organized to instal] and maintain 
complete gas and electric equipments in all classes of buildings; to 
install house piping and wiring, ranges, water heaters, fixtures, 
lamps and the like. And an especial feature will be the maintenance 
of appliances on a regular monthly basis. The Company proposes 
to have headquarters, the assembling and ‘‘ show place for gas and 
electric appliances of the latest and most efficient models.”’ 





AT the annual meeting of the Public Service Corporation of New 
Jersey the following Board of Directors was re-elected: William C. 
Heppenheimer, Edgar B. Ward, Edwin W. Hine, Lewis Lillie, Wil- 
liam Scheerer, Peter F. Wanser and Horatio Lloyd. 





At the last monthly meeting of the Employees Club, the Athol- 
Gardner (Mass.) Gas (etc.), Companies, the speaker of the evening 
was Mr. E. F. Goggin, of the Marlboro-Hudson Gas Company, whose 
story had to do mainly with some happenings that occurred at a 
meeting of a gas association attended by him some time ago. 





Tue shareholders of the Citizens Gas Company, Vineland, N. J., 


| jn annual meeting some days ago, seemed quite satisfied with the re- 
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ports submitted by their executives. It was virtually determined to 
make certain extensions to the distributing division, and these officers 
were elected: Directors, H. C. Bartlett, Stuart F. Morris, L. H. 
Burge, S. J. Franklin, E. G. Jones, D. H. Burge, James Craig, 
Walter Owen, C. M. Gray, Mornington Roberts, A. Bandriff, Jr., C. 
M. Nixon and H. J. Souders; President, Walter Owen; Vice Presi- 
dent, D. H. Burge; Treasurer and General Manager, S. J. Franklin; 
Secretary, C. M. Nixon. 


THE Gas Machinery Company, Cleveland, O., has been awarded a 
contract by the Decatur (Ills.) Railway and Light Company for coke 
trestle and coke loading bins, to facilitate the handling of coke from 
the new inclined bench installation. The new coal gas benches are 
being fired up, ane will be ready for practical operation within the 
next 2 or 3 weeks. The coke trestle and bins will be rushed to com- 
pletion so that these will be available for use when the new benches 
are operating at full capacity. 





ATTORNEY GENERAL Boynton, of Massachusetts, is responsible for 
this statement, respecting the discontinuance of the action main- 
tained by the Haverhill Gas Company against the authorities in re- 
‘spect of obliging the Company to sell gas at a minimum of 80 cents 
per 1,000 cubic feet : 


‘* By an order entered in the United§States District Court, the liti- 
gation, which has been actively going on for nearly 2 years, between 
the Haverhill Gas Light Company and the Board of Gas and Electric 
Light Commissioners, is disposed of. The Commissioners (Jan , 1913) 
ordered a reduction in the price of gas in Haverhill to 80 cents per 
1,000. The Company brought suit in the U.S. District Court against 
the enforcement of this order, and obtained an injunction against 
the Commissioners and the Attorney General to prevent any action 
by them to carry the order into effect. The case was referred to a 
Special Master, and the taking of evidence has been going on for 
many months. The case has been regarded by the officials interested 
as perhaps the most important litigation with reference to the au- 
thority of the State, and to the value of the orders of Commissioners, 
ever undertaken in this Commonwealth. Special appropriations have 
been made by the Legislature to enable the Attorney General to 
properly carry on the defence, as it was believed that the authority 
of the Commonwealth must be maintained at any cost. The order of 
the Court disposing of the case is entered by agreement of the attor- 
neys and dissolves the injunction against the Commissioners and dis- 
thisses the suit, leaving asa result a complete victory for the Com- 
missioners.”’ 


Meanwhile, to an overlooker at this distance from the scene of 
action, and apart from the merit or not of an 80 cent gas rate for 
Haverhil), and if memory serves aright, this long-drawn out case 

+ would never have been, were it not for the high-and-mighty attitude 
taken over the situation by a then ranking-official in the Company. 
So, after, all, perhaps a personal element had something to do with 
the case. 





‘“*T. V. M.”’ is informed that the officers in charge of the affairs of 
the Cohoes (N.Y.) Gas Light Company are: President and Treasurer, 
L. D. Temple ; Sesretary, William Parsons; Assistant Secretary, D. 
H. Van Aukeén. 





Tut Massachusetts Board of Gas and Electric Light Commissioners 
has given permission to the Leominister (Mass.) Gas Light Company 
to issue new capital in the sum of $85,(\00—its present or old capital 
is $55,000. The petition was strongly combated by the Selectmen, 
who, fortified by special Counsel, argued against any increase, when 
the matter was being argued before the Commissioners. The opposi- 
tion was almost entirely built on the thought that, as the Company 
was earning quite a goodly return, an increase in capital would put 
off the period of a reduction in selling rates. In the decision it is de- 
clared that, as the Company has paid off about $30,060 of floating 
debt since the petition was filed, in reality the increase allowed is in 
effect but $50,000, which sum the Commissioners do not consider un- 
reasonable, in view of the necessity that exists for extending and im 
proving the plant. 





Apvices by way of Toronto, Ont., dated the 1ith inst., are to the 
effect that the action of the Government in reducing the duty on bitu 
minous coal entering Canada promises to culminate in the construc- 
tion, at Hamilton, Ont., of a coke and gas plant at the instance of the 
United Gas and Fuel Company, at an estimated cost of $2,000,000. 


SomE evenings ago the Board of Aldermen, La Crosse, Wis., voted 
to appeal to the State Railroad Commission for an order to cause the 
Wisconsin Gas and Electric Company to make a sensible reduction 
in its charges for gas. The resolution also empowers the City At- 
torney to hire experts to ‘help along the cause.’’ The attention of- 
Doctor Bemis is called to this opportunity for harassing the La 
Crosse folks. The Mayor (bis name is Goodland), during the ‘‘ speech 
explosions’’ favoring the measure, made a particularly offensive 
attack on the corporation, charging the latter with indictiveness and 
‘*overbearingness ’’ (whatever that may be) in its dealings with the 
city. He declared the city had ampie funds ‘To fight the Corpora- 
tion,” and should ‘“‘Carry the battle to the last ditch, once it is 
started.’’ ‘‘ Hoop, de doodle: Do!” 





Mr. RusseELt G. Cask, Vice-President and General Manager, the 
Sun Vapor and Gas Street Light Company, Canton, O., and his as- 
sociates, have good reasons to be satisfied with the results that are 
attending the installation of gas cluster lights recently made by them 
at certain points in Ohio; notably, around the Marion County Court 
House; the Court House structure, Canton; and the W yandotte 
County Court House, at Upper Sandusky. These installations, chiefly 
working on natural gas, are certainly giving satisfaction to the resi- 
dents of the named places. Respecting the Marion installation, the 
leading local paper (‘‘The Star’’) had this to say: ‘‘The cluster 
lights installed around the Court House, were lighted for the first 
time the night of the 10th inst., and attracted much attention. Mar- 
ion business men and citizens in general spoke of a desire to have 
the entire business section of the city similarly lighted, and judging 
from the expression of some, petitions will be presented to Council 
for lights of a similar nature on other streets in the central part of 
the city. Many people who visited the business section, Friday even- 
ing, were attracted by the appearance of the lights, and many went 
out of their way to inspect them. The 10 cluster lights, of 5 lamps 
each, light up the esplanade of the Court House in a most effective 
way. To some, however, the location of the posts was a disappoint- 
ment, The lights are situated on the street next to the curb, with the 
exception of one on the north side of the building. Of the 10 lights 
about the building, 3 are on Main street, one close to the corner of 
Center Street, and the others on Center street. They are about 40 
feet apart, and furnish brilliant rays on the street and over the es- 
planade. Tbe Court House officials and the Ceun ty Commissioners 
as well, are quite pleased with the system, and it is probable that a 
few more may be installed to light the alley at the East of the build- 
ing and another on Court street,” 





Tue City Council, of Atlanta, Ga., has so amended the rules gov- 
erning the qualifications of the City Smoke and Gas Inspector, that 
hereafter he who aspires to the place need not necessarily be a col- 
lege graduate. The job is worth $2,400 per annum, which would not 
go far towards “ living high,”’ even in the South, 





PLymoutH, MIcH., recently voted in favor of a proposition to grant 
to certain Detroit capitalists the right to operate a gas plant for a 
term of 30 years. 





“B. L. F.,” writing from Newport, R.1L, under date of the 12th 
inst., says: ‘‘I fail to note any mention in our JOURNAL (I write 
‘our,’ for I would be decidedly out-of-sorts did 1 not find it in my 
mail box each Monday morning) of the death of Mr. Thomas A. Law- 
ton, long connected with the administration of the Newport Gas 
Light Company, and a well loved resident of Newport, in which city 
he was born June 17th, 1853. His death occurred on the morning of 
March 22d, and the summons was served most summarily. In fact, 
he had just placed some hickory sticks on the fire in the hearth, prep- 
aratory to sitting down fur a quiet Sunday evening in his reading 
room, when the end came. While a mere boy he entered the service 
of the Savings Bank of Newport, as a junior helper, and that connec- 
tion continued until his death, although his connections with it as a 
salaried employee ceased some years ago. He had become Assistant 
Treasurer at the time of his retirement (1887) and a few years later 
was elected toits Board of Trustees. In later years he was largely 
concerned in settling the affairs of the large estate left by Mr. Alfred 
Smith. He i survived by his widow, a brother (City Engineer, Mr. 
H. Lawton) and a sister, Mrs. B. B. H. Sherman. He was a genial, 
kindly man, and his beautiful home on Broadway, was surrounded 
by a broad acreage, devoted mainly to the propagating of flowers and 





fruit trees, the care of which was his devoted hobby.” 
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Utilities Commission News. 


To Amortize Bonp Discount.—The Missouri Commission has au- 
thorized the Southwest Missouri Ry. Co. to issue $80,000 5 per cent. 
bonds, covered by mortgage of September 1, 1906, at not less than 90, 
the difference between the net price realized and the face value to 
be amortized within 12 months, out of the operating earnings of the 
road. 

















INDIANAPOLIS VALUATION.—An inventory of the property of the 
Indianapolis Light and Heat Company, has been filed with the Pub- 
lic Service Commission of Indiana. The inventory was made by 
engineers under the direction of Mr. W. J. Huddle, of Sloan, Huddle, 
Fuestel & Freeman, Madison, Wis., by order of the Commission, 
which is considering rates of the Indianapolis companies for light 
and heat. The Commission expects to begin the consideration of the 
evidence within a short time, and hearings on the valuation of the 
plants may be held. Whether the Commission will make another 
inventory of the plants on its own initiative has not been made public. 





Deposits FROM RentEes.—The Washington State Commission in- 
terprets Rule 9 for the regulation of water, gas and electric compa 
nies to mean that a deposit may be required from a new customer, or 
from an old customer who moves to a new location and does not own 
the premises occupied ; the company may waive deposit and accept a 
guarantee; in the case of consumers owning the premises, it may 
waive both deposit and guarantee ; the company has the right, in ex- 
ceptional cases, to require deposit or guarantee of a consumer owning 
his own premises, but from whom it has been difficult to collect, or 
whose credit is known to be poor. 





Bemis Testimony THROWN OvuT.—This is quoted from a brief sub- 
mitted in a rate case before the New Jersey Court of Errors and 
Appeals : 

‘* Professor Bemis, called by the municipalities, testified at consid- 
erable length. The Commission, however, rejected his testimony al- 
together, as his testimony had been rejected a short time before by 
Judge Sloan in the Des Moines gas case. The Professor took suc- 
cessively parts of the physical property of the Company and applied 
them unit costs obviously and undoubtedly incomplete and reached 





a conclusion as to the costs, not the value, of the preperty. He then 
added together his estimates of cost—the total, including working 
capital and preliminary expenses, amounting to $3,561,906—and in- 
sists that the sum is the amount upon which the Company is entitled 
to an income.”’ 


Professor Bemis testified some years ago at Baltimore as follows: 


‘**T have for yeirs been studying the relation of the divided profit 
of gas companies to their total value, and find that in large cities 
such as Boston, New York, Philadelphia, Washington and Brooklyn, 
the company is worth more than 20 times its divided profits; that a 
capitalization of 5 per cent. is a very conservative capitalization, 
based upon the profits they yearly divide. 

‘** Applying that method of ascertaining the value of a gas plant to 
the gas property in the Passaic division, its value would be $9,388, - 
142,60—that is, $469,407.13, the divided income in 1911, multiplied by 
20. He attempted, however, to dissipate the effect of his testimony 
on that point by stating that a gas property is worth 20 times its 
divided income, if its directors fix its rates and not when rates are 
subjected to reduction by a commission. That statement, if true, 


would mean that a gas company in New Jersey, worth at least $9,- 
388,142.60 prior to the passage of our utility act, was thereby reduced 
in value to $3,561,906. That is to say, nearly two-thirds of the value 
of the property recognized and taxable by law and capitalized accord- 
ing to law, was destroyed by the mere passage of the utility act. 
This proposition is so startling and monstrous that merely to state it 
fairly is to dispose of it utterly.” 





INDIANA CoMMISSION OBJECTS TO PRIVATE CONTRACTS FOR SERVICE. 
—The Commission in considering the case of authorizing connections 
to privately extended water mains, took the same position as in the 
case of the Citizens Gas Company, of Indianapolis, when it wished 
authorization of a blanket contract with private individuals. 


Several situations were pending at that time in which the Company 
desired to make contracts for extensions in remote parts of its terri- 
tory, under which the consumers should pay the total cost of the 
placing of the mains, and this money to be refunded to them when 
the income from gas sold to these consumers had reached the amount 
it cost to place the mains. | 

The Commission refused to approve such a form of contract on the 
theory that sections of the utility law prohibited such private con- 
tracts with individuals, and that the general method to follow in such 
cases was for the utility t » make the extensions at its own cost, where- 
ever practicable. 








The Market 














FOR GAS SECURITIES. 


There wasn’t any market for Consolidated 
gas last week, se.ve itis known that 200 shares 
changed hands on the Exchange yesterday 
(Thursday) at 130. That figure is bid this 
noon for it. The bond market, however, 
keeps active. We note these recent sales: 
New York Gas, Electric Light, Heat and 
Power Company, 5’s, $2,000, at 104; $5,000, 
ditto, 4’s, at 864 to 865. The general situation 
is favorable to the invester. 

Brooklyn Union is absolutely featureless, 
although everything in connection with its 
business makes directly for increasing output 
on good average takes per month per meter. 
We note a sale yesterday of $1,000, of its 5’s, 
at the very low figure of 105+. 

Other bond sales were these: Milwaukee, 
firsts, 4’s ; $2,000, at 90§; Peoples Gas Light 
and Coke, Chicago, con. 5’s, at 1154; Cal. 
Gas and Electric 5’s, $1,000, at 94; Chicago 
Gas Light and Coke, old 5’s, $1,000, at 103}. 

The net earned by Pacific Gas and Electric 
during 1913 is returned at $6,871,000. Out of 
this interest charges of $3,902,000, and bond 
discount and expense were represented by a 
charge of $246,000. Everything off, there re- 
mained $2,723,000, applicable to preferred 
dividends, sinking fund, depreciation, etc. 
There is little ft ar in respect of the declara- 
tion of the last quarter’s dividend on the pre- 
ferred of $1.50 per share. The meeting on 
such account wil! be held April 30th. 

The output of the Old Colony (Mass.) Gas 
Company for the 9 months of its fiscal year 
(to March 31) is returned at 46,050,000 cubic 
feet, as Against 32,125,000 cubic feet to like 




















period in 1913. 
The regular quarterly of 3 per cent, on Fall 
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Co. (Staten island)........ Lomouu = wD 6: St. Paul Gas Light Co....... 2,500,000 100 — aii 
lst Mtg. Gold Bds.6p.ct.. 1.5°,000 —- we Wh lst Mortgages, 6’s....... . 650,000 1,000 104 106 
New York and East River - Extension, €°s............ 600,000 1,000 112% 115 
ist 56's, due 1944, J. &J...... 8,600,000 1,000 108 106 General Mortgage, 5's... 8,447,000 1,000 9% 96 
Con. 6's, due 1945, J. & J.. 1,600,000 — luo United Gas Imp. Co......... 65,502,950 S 166 O19 
Northern Uniona— “ ashington (D.C.)Gas Uo. 1,600,000 2y 405 410 
-» 1,260,000 1,000 106 102 | WesternGasCo., Milwaukee 4,000,000 -- 


lst 6's, due 1927, J. & J,. 
| 











